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ac6lildac3i:, TOS-lil s h B 2 t± I s h A 2 ^fi^tiMBLX^^> 

£ O «£ 0 iz y m&JWffi. I s u b §kftMM IdacMt> 7*;V* - K 

m»£ i s h tf^ti^timmzftm £ *u v—r y 4 ^-kld ^ ^^fs^^i 

[0 0 6 2] 

s TV ? )VW5-mmz&tf & z\ t*M±X 

& ywss. 1 s h <nw8m i s h a 2 zimz.tzmm.iz, l § ^mmm. 1 1 h a 

titmis T^f^tmA/h $ v*/i jfeab 2> £ i: ^ ft & 3§£ L £ v> 0 

[0 0 6 3] 

d a c^|S^^tt^><7)T\ ;*4T*mffi,I b i £ ^ > y")V * - ;u YMMl shi 

ofnf±, ^s^f&mtiv^m^i thBin, mmmmi s u b^(tm 

[0 0 6 4] 

EJ6te. m 1 0^m?j{t^IlJ^ 1 1SI>'I s u btWHIjE&l 3« 
fiJ^^L/iiii-e^^o Hie-cfi, d[o : 7] = d p [o : 7]x$>2>Ws'£rZ 

ms : -z&^x, %ftmffi.*k)&m$& 1 1^ m^jniriyfc&i-m^m^MoD/ 

tt&-r-*D[0 : 7]C0DAC 2 l^-vmtimmZft 9 h-IES*^. y^mi® 
2 2 DAC 2 1 frh&ti $ tL^mit^H^m^ I d a c CfILTl/-f^ 

KL D^ffi^ji-^^ vy Y < 7-®&2 3 t Zffiz_X^Z 0 

[0 0 6 5] 
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h**L*i:3DJW<ftlHll&l 4^f>X^J^tLfcT-*-^D[0 : 7]£DAC2 1 jcffi^ 

&7*-*D[0 I 7]}Ci^<NMOS f7>y^^MB0-MB7^K: 
**^Wl^*<0^*lH;&LT, DAC2 1 *&0**a»27*flsjb3** 

o 

[0 0 6 6] 

DAC2 lti N r-h«&^-f yf-0J»2 2«r^LT«F«!'fkiaKl AfrbXft 

3 Kttt;frU * h $ 7-®|&2 3T'II|I 7 ^ggjft$ *LT 9^ 
KLDKBttS*i4. Efc, DAC2 1 |±, I s u b«f||§|»l s u 

bfK«HS-^S 5 I o2^*I/> h^-0j&2 3KtitfjU tft^ 

h s 7-m$&2 3xmmmmi s u bKwmztixu— *rv4*~ kld^w^ 
$*t4 0 dac2 i<7>ffi#mifLis (i 0 1 + i 0 2) h 3? 

-0tt2 3-C*»Mt (I 7 + I s ub) fc«*3*LT*8**aEI d act Lrv 
[0 0 6 7] 

dac2 ui, m3mm»3 1 w£©WM«Evr 2 t^*Lraj^* 

&MtEE*£IW3 2 2:« ffi3 3i, 3>fVt3 4^ NMOSh?>^ 
*M1~M3, MA 0 —MA 7 , MB 0 ~MB 7 , MC 0 ~MC 7 T?*Jft**i 

#b0UC«fcoT, DAC 2 1 *>t>Offi^SJ|£0«a£ffi*ggx.4C: ffcft* 
MI d a c^lti^x.-5Ct^|-5 0 
[0 0 6 8] 

WMBEVdd <«*|* DC 5 V) fc«»li«»3 1^fiteWt7SifcOWfc 

»«k«£^BJ»3 2#sm*$*i; tt#jtt«*3 1 vBmxumm cv d d 

-V r 2) ©«ffia*Aa*#LTV>* 0 UlEVdd fcttftJt*»3 1 <0 

&mMuj3nt<omKwm3 zmmzt^ »ttw»3 1 ^mt^NMo 

S h7V^^M3, MC0~MC7<7)#r-htc-etLetL^$^TV^ o 
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[0 0 6 9] 

tix^&o mnmm%Z3 l^Brnx^mt^fhrnrnkom^t. nmos h? 

>y*^^Ml tM3 WJCil^^ NMOSh7>yX^Ml, MA 0 ~M 
A7 0#r-h^l±nSB^f,o^f5feO^«JEVdd 1 (tflx.lf, DC 3.5 V) 
^ii-f*LA*SiiTV^ 0 $7c N IilIJ±V d d i: NMO S f 7 >y^ ^M3 
WKW>tOHH:iiNMOS h 9 > ?M2 #^M£*U NMOS 

fclifcv^*^ NMOS h 7^^M1 (±#B#^>tc^^> 0 
[0 0 7 0] 

— NMOSh7>y^^MA0-MA7©#Fl/^>{itl$^ WWm 
§fcf±DAC 2 1 <7)HJM^^Ltv^ 0 NMOS b7>^^MA0~MA7W 
#V-*f±, 2tJS&-f&NMOS F7>y^^MC0~MC 70KW>|:W 
*t»«E3*U NMOS h7>y^^MC0-MC 7 0#y-^tt-e-tt-€**Lft«m 
JEK«^S*l-cv>£ 0 ifc, ISSffiV d d tNMO S h 7>y^^MC 0 ~M 
C 7<a#KW >fcO|HJKWU NMOS b7>y7,^MB 0~MB 7^j£LT 
^£tt N NMO S b 7>y7^MB 0-MB 7 <D&y- h Kit, V-hWSbX 
4 y i-m$& 2 2 r*- * D [ 0 : 7] (DftBtZ 1 tf y Y ? 

[0 0 7 1] 

£ C-C. NMO S b 7> y'X^M3 WMC 0 ~MC 7 li, WMmMtiUjii** 
*L-m^fcoTV*& 0 WilfNMOS h^^v^^MC oom^iEt&fg^^wi 
ttfw^, NM O S h 7 > y X ^ M C 1 Wi»f^ li 2 X W 1 , NMOS 
f 7 > y ^ ^MC 2 <^)Il»i^{± 4 XW 1 , NMOS h?>¥X9MC3<D 

nfamtoffijte 8xwi, nmo sf7>y^^MC4 <r>wmmwi\* 1 6 X 

Wl> NMOS Y7>i?X?MCS<Dmmmmi3&3 2XW1, NMOSF7 
>->'X ^MC 6 OlSlffilllffiAtt 6 4XWU NMOS h5>*/^^MC70t 
SiUEl&tfc&ttl 28XWK NMOS h 9 >^^M3 (OWiMWMM'jJ l± 1 6 X 
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[0 0 7 2] 

■t%t>-t>, NMOSh7>y^^MCOOf?iSi^ f"U t-f&b^ \£ y V 

1 WL/;NMOS h7>yX^MC l©f?Ii(» T2J „ \£?Y2\Z 
Mj£lfcNMO S f 7 >'^7^MC 2 (7)f^If tilled T4J t^o&niz 

2 n^( n = o~7)<5DMa^^^ i^df^^ttT^^o ifc, NMOSF 7 >y 
^^M3«liNM0S h7>y^^MC0cDffIi©l 6 ^ic & & J: 9 &c 

-*D[0 : 7]) izmcxHBIr&NMO S f7>^^MB 0~MB7#t> 
[0 0 7 3] 

-tj, dac2 1 iz&wzmm'mmz&tk-rztzibiz, mMam^3 1« 

XUmizttmiZ (Vdd-Vr2) ^At^^T^, ©^3 3fctt3fei!imjEEV 
r 2 »3 3«iR con tT^L^lt(V r 2/R c o n t)^sfL*L£ 
o Mmit(Vr 2/Rcont)(i, NMOS F7>y^^Ml ^lotNMOS 
h^>v.**M3cOKW >S^tc^^, 0 NMOS Y J >V**M3 <Dy- bit 

mnmu%*3 lvrntj^izmmzftx^zztfrb, nmos b?>vx?M3 

O KW >m»tLtCj;oT^:f ^NMOS b ? >V X ?M3 <DV~ hmffi^^if 

««3 l^m^m^^o liijivr 2tm,ifi3 3(7)m,muRc 

[0 0 7 4] 

DAC2 lOtf y hf-^D0~D7 WiSI-^m^^^^tL^i-^, NM 
OS F7>y^MC0->MC7W-F(i, ttftWW3 10ffi#yi^*L 
-TtL^^tLTV^^ii^e,, iilEV r 2 fc|Hft3 3«fRc o n t <D 

^•rtit\ xnmij&m.'w.t&zti.zxvx, dac2 i<^tBMS^#^y7 
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ttspa* e> $ tLtzmm kx^ xw^m tat^^ 1^33^1 c^#tt 

[0 0 7 5] 

h ^ 7-0S&2 3li, PMOSh7>^^ 3 7, 3 8«$tLt^ 
«K PMOS h7>^^3 7X0^3 8 0#r-Hi«fc$*L, KttRftliPM 
0Sh7>^^3 7^Kl/-f >te8M*$*LTV*a 0 ttz, PMOS h7>v7 
*3 7M3 8W#y-^tt^*t-rtL*»«JEVdd^»«$*L, PMOS f7 

3 7<OKW>liDAC2 l^ffiM^ PMOS f 7 >y7?3 

kw KLDory- Kii««$^rv»4 0 pmos h5> 

V^Z 3 8^KW >^5»tB*$*t*maE5*«5g*«iti d a c PMOS 
^5>y^^3 7i:3 8<OMfltffctf*3 0:1 0 0l:*ct^iH^, V— if 
r>f KLD»cffl^7$a&3l3fe*aEI dacli, DAC 2 1 Ofch 1 0 

[0 0 7 6] 

DAC 2 1 te8 tfy h(ODA3>;N*-^t^4o 1 tf? h#<Z)[p|j&li 3 OON 
MOS h7>^^T«^titv^ 0 fcTyhn (n=0~7)OHJfi& 

liNMOSh7>v^^MAn, MB n , MCntf|ft$*LTV^ 0 NMOSf 
5>^^MAnOKW>li, D A C 2 1 K£&t& If y h n 0£H2jT*& *) „ N 
MOS h5>^^MA0-MA7O#KV^f >tt**lWi«M*3*U 
{±DAC2 10tB2j^&&U h -5 ^ — 2 3 O PMOS !>7>y^^ 

3 70KW VCfl^titi/^o 
[0 0 7 7] 

icoi -9 «rflHSJC^v»T, NMOSh7>yX^MCOO^Mi, S*#ifipS 
i?3 1 oaj*jj»H^jgfc$*LTV>*C fc^fc, NMOS f7>y^^M3©y- h 
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mf±tm\:i<Z%;V) ^ NMO S h ^MC 0« Kl-f Villi, NMOSh 

7>^^M3 1 nmo s h7>i?x*Mco<Dmm&i~fczfzmm,mt%vx 

, 1116 0^. NMO S h 7 ^M3 O KI/^ >il<7) 1/16 |:^^„ 
[0 0 7 8] 

fVy^^f-^DtO I 7]l::£&t37~-*DnK#1-&DAC 2 1 

^MBnlit>n o NMOSf7>y^?MBnt:j:oTNMOS 
f7>^^MC n<£> KW >m£E)&*5l#Ji»f^tL-6/i* > NMOS >7>y^ 
*MAnii*7fc&»K NMOSh7>yX^MCn^Kl/^ylI(i, f^T 
m^mffiVd dKNMOS h9>^^MBn*JS*LSOtf, D AC 2 lfrb 

)v r- ? d n & mm$ £ v\, 

[0 0 7 9J 

T-?Dntf r 0 J „ t^^n-W(0V)(DM, NMOS f7 
>^^MBnlit7C«iS, CLOfc*^ NMO S h 9 ^MC n <D KW 

V*JE(jMB;TU NMOSb7>y^^MAn^t>U NM0Sh5>^^ 
MC n<0 KW >mm*. t^TNMOS h 7 > 9MA n*m*l%>(D"C D 
AC 2 lfrb T~ ^ D n HfcfSi" & M^LX) ? Uitl £ 0 f-^D0H7-^D 
7-vlf-y h^loiix.^r.hl^ D AC 2 1 Offi^m^fit^f&Kfco-Cv* < 0 
[0 0 8 0] 

limni t g w ^ w l d fgi&mi i o p om^s £ out £i& 

JtW8U% Idac2tLts DAC21 H^i"^ V* ? D [ 0 : 7 ] 

mUmLtzr<( zS*)\s-r-*D[0 I 7] WE I d a c &{±J;*jS-£;g> 

O 

[0 0 8 1] 

— ?j> i s u b$ijip®i&i 3t±, mmimm*%^mffi.mt}m.e>DAc$:mj& 
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mm I o3^ DAC 2 1 tC:fctt*NMOS h 7 ^$>**M3 O K W Vfctltfj 
"t&o o3^Is ubWifS 5 £ft1" 0 

I s u bMfPIUi& 1 3 (±, ^#itipl^5 1 m7Z<7)%mmJ±V r 3 
Ttt5^1-^>*m«i±^lEl^5 2 ifei5 3t, 3>f>t54t, NMO S 
f7>^Ml, N6, NA0-NA7, NB 0 ~NB 7 , NC0~NC7£ 
. PMOS ^>v**N2~N5-e«j&£tLT^& 0 *iHmjEf&£[n]j& 5 2 /0> 
<baj#£n*?HSj±Vr 325.^^5 3«i(Uot, &t>mmi o 3 OS 

b <t) mmm £ ^ & £ § & 0 

[0 0 8 2] 

mmwigm- 5 1 m^UMxti t mmms. tcvmz (±*r$mjE^nij^ 5 2 

^Sft, &#)iMig&5 KOtfiMtiNMOS F7>y^^N loy- Rc^MS 
#LTv>io NMOS h9>'^^Nl«)V-^»iarjMMWl5 10R«EWt7*»C 
^StL, NMOS h7>y^^Nl<7) KW XiPMOS h7>y'X^N2 W 
KW ^*C»«$*ltv>4 0 PMOS f7>^^N2S0 f N3li*l/> 
-|Sf&Sr^fi!tLT*5«3, PMO S h 9 > * N 2 ^t>*N 3 tzfev^T, > 

^liil^fLtliiEV d d lc^$ttTV^ 0 
10 0 8 3] 

PMOS f7>y^^N4OT5(i*l/> b ^ 7-®e&*J£j£LT*3 »K P 
MOS h9>^**N4£<ra5K£v>T. h fift&S fe«&flE8ISf±PM 

OS r 7>^^N50KW>Cti$^ *V-^»i*«$*LT*aimJEV 
d d»-3M£$*i/Cv>£ 0 PMOS h5>'/^^N40KW>liDAC2 1 H£ 
»t*NMOS h5>y^^M3©Kl//f ^ fc&jfc § *u PMOS h?>y'^^N 
50 KWVfcgMfcmEEfcOWfcNMOS h 9 * N 6 j&q&gfc$*LTV>& 0 

NMOS h7>y^^N6^- h fi N NMOS f-7>y^^NC0-NC7O 
M-C^tL-T^M^tL, NMOS h7>y^^N6^- h fc&ilbmEEfc 
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[0 0 8 4] 

— NMOS h 7>yX^NA0-NA 7<0#KW 
SBJiPMOS h7>S>**N3<3KW^fc:&i|g$*i-cv»*o NMOS 

TOKW^fc^flWSMSSjfu NMOS f5>y'7^NC0-NC7O#V 
-X(i-etL^tL^BJEtz^$ttTV^ 0 NMOSh7>y*^^NC0 
-NC 7*>#KW b fcOWfcti, 2tJE£"t*NMOS h7>y^^NB 

0 ~NB 7^M£*LTV>& 0 NMO S h 7>yX^NA 0 ~N A 7 h 
J±> WSt^NMOS h7>^^NB0~NB 7 0>7*- h K-etL-rti&jgSS ft 
^ SE#^«5^ti, lOMfclllS&l 4^^>c7)T ? -^Dp [0 : 7]Wf^lt:*7 

[0 0 8 5] 

uit\ NMOSh7y^^N6OTC0~NC7H:> «^IE»jfg^^-€- 

tLfzWi^ NMO S h 7 >y'^ ^ N C 1 ©ISIiitftli 2 XW2 , NMOS 
h 7 y y^ ^ N C 2 ©lllii^li 4 XW2 , NMOS F7>y'x^NC3« 
WMJSmfflj (i8XW2, NMOSf7>y^^NC4 ^m^lEi&tl* iil6x 
W2> NMO S h7 ^v^-X ^ N C 5 <DMW.WMifc~3jl£ 3 2 XW2 > NMO S >7 

^^nc 6<Dmmmmmtjtt6 4xw2, nmos f7V^^NC7^i 

mWSlhWj l±l 2 8 XW2, NMOS 6<DmffimW)1&Z}te2 5 5 

XW2 \Z^-y( X<9^&&NM0 S f7 >V*9ifrtfl^tijfcm%fix 

[0 0 8 6] 

NMOS byyy'X^NCOOffli^ f"U tf v V 

1 Kfcf-JELfcNMO S h 7>y'^^NC 1 Oi^Ift^O r 2 J „ fcT«yh2fc 
MJ£L£NMOS ^>v**NC2<^iST-®^{iH&~^ f4j tv^J:^i: 

2 nj£( n = o~7)*>®aNifc£ i-j tCf^f>ttrv^o NMOSf 7 yy 
X^N6OItttNM0S ^7^y'X^NC 0Of?I»<5 2 5 5fSKfc£ «fc 
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[0 0 8 7] 

r^ifilil^5 1, ^«J±3M£®j&5 2, *£*tl5 3. NMOS F7>yX^N 
lMPM0Sf7^v^^N2, N3(i, D A C H^tt^*mm»fL^lIj^^ 
f^LT*5i9, JgiJt5 3 0&*/iHji£R sub »l5 3 KJi, V r 3/ 

R s u b<7)«»!L^^ L ^ )o r3/Rsubli, NMOS f7>y'x^N 

l<7)Kl/-r>^^^tLTV^PM0S h9>-^*N2^«a&o PMOS 
h7>y^^N2iN31±*V> h 5 ^ — Hl^^r^J^ LTV^ d tfrb^ PMO 
S b^>vX*N3^KW>m^f2mit(V r3/R s u b ) Kit®] LtzMm t 
PMOS h7>y^^N2 t PMO S h y > * N 3 (Om^M 
1 2 : 10JtT-fpl9&A,-e&&£, PMOS F7^y^^N3^)KU^yi 
ilte, ^(Vr3/Rsub)0 1/12(7)lSf(:^| l0 
[0 0 8 8] 

i s u bmmm&i 3i±, •>> j><7)dact?&i9, n ( n = o~7) \£vv 

S^NMOSf7^^NAn, NBn, NC n^#/££*LTV>& 0 fr^ 
; ^-^P n(i, NMOS f7>y^^NAnMNB n <D&V~- V \z\ti S 
*U NMOSf7>^^NAnOKl/^>(;it TtufB^B^& 
£*L£rS£ii s n^PMOS Yy^V^tTXZeiYVJ >Wffi>tf\T)ZtiX^ 

[0 0 8 9] 

NMOS f-7>y^^NCnW- MlUte, NMOS f7>y^^NCnO 

^OtlliNMOS h7>^^NAn^t>U, NMOS }>7>y^^N 
Ant:PMOS h9^X^N3WKV>f>Ilo- ^Xti^T^tt, *<t> 

wMi&\ l z£<?x&&ztiz> 0 f-^Dpn^ r 0 J , -r^^%u-v^)V 

(Ot^te, NMOSf7^^^NAn^t7U PMO S h 9 > * N 3 O 
KW>mSIE*±NMOS h7>yX^NCni:iiI^ 0 NMOS !>7>y^ 

NAn^^m^tRIDm^^NMOS h 9 * NC n 
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&NMO S ^Vy^^NCn^- httffi £1"&o 
[0 0 9 0] 

NMOS f7>yX^NB n ^glJI^LTNMO S h ^ >v'^^NC nO)*- h 
£ KW ^fr&MSLfciSHK f-^Dpn^n-MK'^ot^ iter*-* 
#*VW UsOW£&2> PMOS h7>yX^N3>i^^iMM0S 
v^^NCnOV-X, KW^F^C^, NMO S h 7 > * N 6 t:f- * 

Dp[0 : 7]J3jot^jELv^«aE**aE*L*<*oTLi-9o 
[0 0 9 1] 

NMOS f7>yX^N6^-f(i, *Stt«frll6*JCi*#»t*$*t-Cv»* 
NMOS f 7 >yX^NC0-NC 7 h fix, ij V> Y ^ 

0KI:MLtv^ o iW^t^f), NM0Sf7>y^^N6OKl/^ytI 
li> f-^DpO~Dp7 ( = Dp[0 : 7]) Oi8l^*>*t, PMO S h7> 
v**N30 KW >llft^$ti^ 0 PMOS f7>yX^N3^Kl/-f 
>m^(±> JiftLfz X n KWfcS 3 <Dfflm.R sub tSr^mBEV r 3 X~Wtfcf 
h it^ti, *msj±v r 3 X(i*£tiLfgR sub £^SBT?I£5£-e§ & «fc •? £1" 
-efi^ H i&Ttl" & - <h tf*"? £ & o -T^t>ib, NMOS h7yy^^N60 
^H>llli, mmwmv r3t *£*nH6R subt, T ? -^DpO~Dp7 

[0 0 9 2] 

NMOS V 7 > N 6 <D >mm±. PMOS h 9 > 9 N 4 RXf 

§£3tn%L±J&®$& 1 1 ONMOS J*^>v**M3co KW > £>*U DA 

c 2 1 (ommmmKmmzti&o -ttzt>%, pmos f7yy^^N4<7)Kw 

yfrhftti^titzmMl o 3t5*I s ublJUftS5i:LtNMOS 
*M3<7> KW ^KtftfjSfL&o 

•r'-^Dp 0~Dp 7<^&*.^*)-fr*± % f-^D0~D 7 OH.^ £|SIC 
fcfc&i^fc&SIHbiai&l 4 -TfSb^StiTV* NMOS F7>yX^ 

M 3 <D K V 4 > \z Xti $ *Lfc«aEi±, ^iHf-^D0~D7 

tc&^rk, DAC2 iotii**«tc-5feo*iiiti[*jni*i-*J:d^«<o 



mtE# 2003-3100199 



#M 2002-318108 



f 



^-v: 36/ 



[0 0 9 3] 

£ tL&Tffi (1) l&KTF-to 

Isub=(Vr3/Rsub)x(l/1 2)X(2 5 5/Z)x(l 5/8) X( 

Z/l 6)X(1 0/3) = (Vr 3/R s u b)X8. 3 (1) 

[0 0 9 4] 

1*12 (1) :£K£>V>T, (V r 3/R s u b)f«mmi±V r 3 tfitt5 3<0ffi 
*frlBR s u b-e^:^ £«»fLfii£ x (1/1 2)fiPM0S h5>^^N2MN 

Z lif - ^ D 0 - D 7 StrD p 0 - D p 7 Oftt©ift* 
**>****l^*i^LTV** 0 K; % (i) ^^^3^t, (2 5 5/Z)fiNMO 
S h^V^^NeoKWVittr-^Dp 0-Dp7t:J:oTNMOS h 
?^^^NC0-NC7K**i*I*i«)Jfct, (1 5/8)liPMOS 
S>**N4 i:N5©*W>h$9-m«tt*, (Z/l 6)ttf-^D0-D 7C 
<£ oTNMO S h7>v7^MC0~MC 7 fc**L*mSfci:NMO S h 9 
^M3 0Kl/>f >«atfcOJt*, (l 0/3)«PMOS h?>^^3 7t38 

[0 0 9 5] 

t*-*d p [o : 7] tt, W*8ftfcJ:oT*0»Mfc@ifti 4 T^iR^a^^-^^ 

*t>ffS4[:f»< I s ub^HIi^l 3KA#£*L&*:*^ NMOS h 
[0 0 9 6] 

j: d Kfltttmac i s u b it &mmi±v r 3 ttsas 3 ofstAUR s u b 

£i ^'Atzmx-friO, DAC2 1 A^J $ ti& t*— ^ D [ 0 : 7]KJ: fcfci,* 
o — DAC2 1 OSri«»fL(7;V^^-;W{±, SitHEEVr 2£U^#t3 3 

[0 0 9 7] 
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ktzib, ®mt^£oTWtfcZti?zT-?DiO : 7]{il^^, 0 ttttttftE I s u 

i/ - irmmmw: 1 k a * „ 

[0 0 9 8] 

Sfc, *^mJ±f&^IU^3 2 K&v>T, I?tl)±V r 1 t±, ^mmJEV r 2 t 
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